ABSTRACT
Introduction

20
Despite years of anticancer drug development, including that of molecularly targeted nuclear factor-kappa B (NF-κB). It has been reported that this NF-κB promotes many aspects of 28 tumor development and progression including an anti-apoptosis effect and drug resistance [5] [6] [7] .
29
Interestingly, a large number of anticancer drugs such as the anthracyclines (e.g., doxorubicin
30
[DOX] epirubicin, and daunorubicin), alkylating agents, platinum coordination complexes (e.g.,
31
cisplatin, carboplatin, and oxaliplatin), epipodophyllotoxins (e.g., etoposide and teniposide), and 32 camptothecins (e.g., topotecan and irinotecan), generate ROS in vivo, resulting in severe adverse 33 effects in normal tissues [8, 9] . At the same time, these anticancer drugs increase oxidative To address these issues, we have focused on redox polymer therapeutics by using a nitroxide 2 radical-containing nanoparticle (RNP). We developed pH-sensitive RNP (RNP N ), which is a 3 core-shell type of self-assembling polymeric micelle that is 40 nm in diameter, prepared using (TEMPOL) (40 mg/kg) was administered to the tumor-bearing mice by intravenous injection.
Material and Methods
7
It should be noted that the concentrations of nitroxide radicals in all drugs were the same, which 8 were adjusted using ESR measurements. Blood samples were collected from the heart using a 9 heparinized syringe at 0.083, 0.25, 1, 3, 6 and 24 h after administration, and the tumor was 
27
In vivo antitumor activity studies
28
Tumor-bearing mice were randomly divided into various treatment and control groups (5 29 mice/group). Animals were treated with saline, RNP N (100 mg/kg) or LMW-TEMPOL (13.3 30 mg/kg) by intravenous injection once per day for 4 days before chemotherapy (days -4 to -1).
31
DOX was administered intravenously at a single dose of 10 mg/kg on day 0. Antitumor activity 32 was evaluated in terms of tumor volume (V), which was calculated using the following equation:
L and W are the long diameter and the short diameter of the tumor, respectively, as measured by 35 a caliper.
37
Western blot analysis.
38
The protein levels of nuclear NF-κB (p65) were measured by Western blotting. The 
Statistical analysis
23
All values are expressed as mean ± standard error of mean (SEM). Differences 24 between two groups were examined for statistical significance by using the Student's t test.
25
Differences between more than three groups were examined for statistical significance by using 26 one-way ANOVA followed by Tukey's test (SPSS software; IBM Corp, Armonk, NY, USA). A 27 P value of <0.05 was considered significant for all of these statistical analyses. TEMPO molecules in pH-sensitive nanoparticles is used, they must leak easily during circulation 11 due to the loosened core.
12
The ESR spectra of RNP N can provide information on morphological changes in vivo.
13
The ESR signal of LMW-TEMPO derivatives shows a sharp triplet due to an interaction between DOX is known to cause cardiotoxicity through the generation of ROS as stated previously.
10
We have already confirmed that RNPs tend to accumulate in inflammation sites and effectively suppressed cardiotoxicity in DOX-treated mice, as determined by reduction in CPK and LDH.
24
We also investigated whether pretreatment with RNP N could scavenge ROS, particularly 25 superoxide, generated in the heart at 24 h after DOX administration. As shown in Figure 6c , 
16
In this study, we demonstrated that RNP N suppresses the activation of transcription factor, 
Conclusions
32
In conclusion, we have demonstrated that the pretreatment of our newly designed did not show these effects, which was probably due to its non-specific dispersion in entire body.
38
This approach is based on the redox-nanoparticle assisted suppression of oxidative stress in Adriamycin-induced changes of creatine kinase activity in vivo and in cardiomyocyte culture, 
